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1. Introduction 
The following document details an environmental flows analysis conducted for the 
proposed Headquarters Road dam in the upper Great Forester River catchment. The 
location of the dam and key sites is shown in Figure 1. The construction and operation of 
the proposed dam, coupled with the delivery of irrigation demand via the river channel, 
will affect the flow regime in the lower reaches of a tributary adjacent to Headquarters 
Road (‘Headquarters Rd Creek’) and the upper Great Forester River downstream of 
Springfield. 
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Figure 1.  Location map for the proposed Headquarters Road Dam (see 
triangle, lower left).  
 
The environmental flows (EFlows) analysis presented here was conducted using the 
approach developed by Freshwater Systems and DPIWE over the last 10 years, with both 
a set of monthly minimum flows and a minimum set of high/flood flow events (e.g. see 
Davies and Warfe 2002, Davies et al. 2002). This EFlow regime was developed in a 
manner consistent with the newly proposed framework in the draft Water Management 
Amendment Bill (2004) for assessment of environmental water requirements (EWR’s), 
such that: 
1. Environmental values are identified for the upper Great Forester; 
2. Environmental objectives can be identified; 
3. An EFlow regime is identified which can maintain the relevant values. 
2. Values and Objectives for Environmental Flows in the upper Gt 
Forester 
A number of processes have resulted in lists of environmental values perceived to be of 
importance to the Great Forester River, not all of which are relevant to the upper reaches 
of the catchment. A set of community priorities and a state priority list were derived and 
reported by McKenny and Read (1999). 
 
Community Values 
Values important to the local community for the Great Forester River were identified at a 
meeting 15/12/1997. These are shown in Table 1. Those values that weren’t prioritised 
were not considered to be equally of least importance. Consumptive and non-
consumptive uses (listed as Category 2) are not considered relevant to the derivation of 
the environmental flow requirement and are not shown in the table here. 
Table 1. Community-derived aquatic values for the Great Forester River, 
with prioritisation. 
Water Value Categories Specific Values Priorities
1. Ecosystem Protect Astacopsis gouldii . 3a
Protect riparian zone.
Maintain or improve water quality.
Improve quantity of low flows, establish minimum levels. 1
Maintain enough water for stream habitat for water life. 2
Maintain an adequate flow regime. 3
Avoid excessive filamentous algal blooms (blue greens as well).
Maintain adequate flows into estuary.
Protect whitebait and blackfish fisheries. 3b
3. Recreational Maintain sufficient flows for canoeing.
Maintain water quality at Scouts cabin for swimming and 
outdoor recreation for primary contact.
Maintain or improve whitebait fishery in lower Great Forester 
River. 1
Maintain or improve trout fishery. 1
Maintain or improve blackfish fishery. 1
Maintain sufficient flows for platypus watching.
2. Physical Landscape Reduce erosion or riverbanks and loss of land. 1
Protect “the Cut”.
Reduce catchment scale erosion (land based). 4
Protect or improve riparian zones. 2
3. Aesthetic  Maintain adequate flows over Cuckoo Falls.
Reduce unnatural turbidity of water. 1
Reduce incidence of green slime, algal blooms.
Maintain or improve riparian zone. 2
Remove unnatural objects in river.  
State Technical Values 
Additional values were identified for the Great Forester River by a State Technical Panel 
for Environmental Flows. The panel included representatives from DPIWE, who 
provided advice on aquatic ecology, wetlands, geomorphology, riparian vegetation, and 
estuarine ecology, fisheries biology and ecology. Environmental representatives from the 
Hydro-Electric Corporation were also present, as well as a representative from the 
University with relevant expertise in environmental flows. The values that the panel 
thought warranted consideration or further investigation were: 
• Maintain suitable flow for the protection of the rare fish species: dwarf galaxiid 
(Galaxiella pusilla); and Australian grayling (Prototroctes maraena). 
• Maintain suitable flow for the protection of the giant freshwater crayfish Astacopsis 
gouldi which is listed as endangered in the Tasmanian Threatened Species Act 
1995. 
• Maintain rearing and/or spawning habitat for lampreys (Mordacia mordax and 
Geotria australis), blackfish (Gadopsis marmoratus), brown trout (Salmo trutta), 
freshwater flathead (Pseudaphritis urvillii), Australian grayling (Prototroctes 
maraena), spotted galaxiid (Galaxias truttaceus), common jollytail (Galaxias 
maculatus) and estuarine perch (Macquaria colonorum). 
• Maintain instream woody debris as habitat for trout and blackfish. 
• Protect habitat for Scottsdale burrowing crayfish Engaeus spinicaudatus (an 
obligate riparian dweller). 
 
Summary of Values Assessed 
In summary, the values that were considered by DPIWE during the assessment of 
ecological requirements for flow in the Great Forester River include: 
• Maintain suitable flows for the protection of the giant freshwater crayfish 
Astacopsis gouldi. 
• Maintain enough water for stream habitat for water life. 
• Protect whitebait and blackfish fisheries. 
• Maintain suitable flow for the protection of the dwarf galaxiid Galaxiella pusilla 
and the Australian grayling (Prototroctes maraena). 
• Maintain suitable flow for the protection of the giant freshwater crayfish Astacopsis 
gouldi. 
• Maintain rearing and/or spawning habitat for lampreys (Mordacia mordax and 
Geotria australis), blackfish (Gadopsis marmoratus), brown trout (Salmo trutta), 
freshwater flathead (Pseudaphritis urvillii), Australian grayling (Prototroctes 
maraena), spotted galaxiid (Galaxias truttaceus), common jollytail (Galaxias 
maculatus) and estuarine perch (Macquaria colonorum); 
• Maintain instream woody debris as habitat for trout and blackfish. 
• Protect habitat for Scottsdale burrowing crayfish Engaeus spinicaudatus (an 
obligate riparian dweller). 
 
Values that were targeted for detailed and specific assessment included: 
• Maintain trout (Salmo trutta) populations. 
• Maintain shortfinned eel (Anguilla australis), jollytail (Galaxias maculatus) and 
blackfish (Gadopsis marmoratus). 
• Maintain macroinvertebrate populations found in the Great Forester River. 
 
Values relevant to upper Great Forester River 
The following values are deemed relevant to the upper Great Forester River downstream 
of the proposed Headquarters Road dam: 
• Maintain suitable flows for the protection of the giant freshwater crayfish 
Astacopsis gouldi. 
• Maintain rearing and/or spawning habitat for blackfish (Gadopsis marmoratus); 
• Maintain brown trout population and fishery;  
• Maintain instream woody debris as habitat for macroinvertebrates, Astacopsis, trout 
and blackfish. 
• Protect habitat for Mt Arthur burrowing crayfish Engaeus orramakunna (an 
obligate riparian dweller), known from the upper Gt Forester catchment. 
• Maintain suitable temperatures and levels of dissolved oxygen to sustain aquatic 
life. 
• Maintain high/flood event driven processes – fish spawning migration, transport of 
coarse organic material, sediment movement within river channel, channel 
maintenance. 
 
The factors which are likely to affect or ‘drive’ these values are shown in Table 1. Not all 
values are strongly driven by flow, though flow plays a role for every value. 
 
Table 1. Values affected by flow and other factors in the upper Great 
Forester River and Headquarters Rd Creek. ‘X’ indicates a factor 
exerting a major influence on the value, ‘x’ indicates a minor, possibly 
interacting influence. 
 
Factors
Values
Flow 
regime
Riparian 
management
Sediment 
delivery
Dam water 
quality
River channel 
management
Fishery 
management
Shortfinned eel (Anguilla australis ), jollytail (Galaxias maculatus ) and blackfish 
(Gadopsis marmoratus ) populations
X x X x x
Brown trout (Salmo trutta ) population and fishery X X X
Giant freshwater crayfish (Astacopsis gouldi ) population x x X x X
Instream woody debris as habitat for macroinvertebrates, Astacopsis,  trout and 
blackfish.
x X x
Suitable temperatures and levels of dissolved oxygen to sustain aquatic life X X X
Macroinvertebrate populations X x x X x
Rearing and/or spawning habitat for blackfish (Gadopsis marmoratus ) x X X
Habitat for Mt Arthur burrowing crayfish, Engaeus orramakunna  (an obligate 
riparian dweller)
X X
High/flood event driven processes - fish spawning & migration, transport of coarse 
organic material, sediment movement, channel maintenance
X X
 
 
 
Objectives 
It is not the purpose of this report to develop flow objectives. Ideally, quantifiable and 
monitorable objectives relevant to management of both environmental flows and other 
factors indicated in Table 1 should be developed for the upper Great Forester so that the 
values are maintained at or close to levels which exist prior to dam construction and 
operation. This should include: 
• the abundance, diversity, species composition and level of recruitment of the 
aquatic and riparian biota;  
• the diversity and suitability of habitat features such as snags and stream substrate 
and features such as pools;  
• water quality conditions consistent with supporting aquatic life and within 
predominant pre-dam conditions. 
3. Environmental Water Requirement 
An environmental water requirement was identified for the upper Great Forester between 
the proposed Headquarters Road dam and Prosperity Road. The EWR takes the form of 
an Environmental Flow (or EFlow) regime. An environmental flow regime consists of the 
flow regime in the river which has those flow components which will maintain and 
protect the values identified above.  
 
The Eflow regime consists of: 
1. a set of seasonally varying (monthly) minimum mean daily flows of define magnitude; 
and 
2. a set of high/flood flow events with defined magnitude, duration, frequency and 
recession. 
 
Such a regime provides both minimum flows for the protection of instream habitat and 
associated biota, with an appropriate seasonal pattern, and a set of higher flow events to 
serve key roles such as triggering fish migration and spawning, flushing fine sediments 
and algae from the streambed, maintaining the stream channel by moving and 
transporting larger sediments. 
 
A key purpose of this study was to define an EFlow regime for the upper Great Forester 
at the site of the proposed dam. The recommended regime was then used in an 
assessment of the ability of the proposed dam to deliver effective quantities of  irrigation 
water at desirable levels of security while providing some protection for the riverine 
environment by supplying and EWR in the form of the EFlow regime (SKM 2004).  
 
It should be noted that the EFlow regime developed here is designed to provide key flow-
driven protection for the riverine ecosystem. It does not ensure protection from any 
downstream channel adjustments associated with changes in sediment budgets caused by 
the presence of the dam. Such issues should be the subject of a separate 
geomorphological assessment. 
4. Methods 
Habitat 
Data on instream habitat was provided by DPIWE Water Assessment Branch for a 
representative reach of the upper Great Forester near Prosperity Road bridge. The study 
site is approximately 193m long, located approximately 50m downstream of the 
Prosperity Road Bridge (TASMAP grid reference 5437900 546800), and was surveyed at 
14 transects set across the channel. Across each transect, water velocity, depth and 
substrate composition had been recorded at 0.5 - 2m intervals. These data were compiled 
into a single ‘.hab’ file for analysis and modelling using the RHYHAB hydraulic 
simulation package (Jowett 1992). 
 
Biota 
Biota present in upper Gt Forester 
Data was available for macroinvertebrates and fish present at Prosperity Road in the 
upper Great Forester. There were no data available to assess the instream biota of the 
Great Forester upstream, and whether the fauna and habitats present were adequately 
represented by Prosperity Road. A survey was conducted between Prosperity Road and 
the proposed dam site. Five locations were searched for the presence of burrowing 
crayfish, with none observed. At two locations, Ten Mile Track (Grid reference 542500, 
5435700) and downstream (Grid reference 545200, 5437700), macroinvertebrates were 
sampled using the standard AUSRIVAS kick sampling (two samples of riffle habitat 
fauna), and fish were sampled by electrofishing of a 100m stream reach, searching all 
habitats (and identifying, measuring and counting all fish captured prior to release). 
 
Overall, the faunal composition at family level was similar between Prosperity Road and 
the two sites upstream. The substrate composition, channel form and presence of 
mesohabitats (riffles, snags etc) was also similar between the three sites. The fish fauna 
across all three sites consisted of moderate abundances of juvenile and adult brown trout 
(Salmo trutta), and moderate abundances of blackfish (Gadopsis marmoratus) and 
shortfin eel (Anguilla australis). These observations suggested that the Prosperity Road 
sites was a reasonably adequately representative of the upper Great Forester downstream 
of the proposed dam site. No sampling was conducted within the stream immediately 
downstream of the dam, as this was perceived to be potentially impacted by the effects of 
water diversion, and discharge of effluent associated with the Springfield trout farm, and 
was unlikely to be representative of the river downstream. 
 
Biological habitat preference data 
Habitat preference data for key macroinvertebrate and fish species known to occur in the 
upper Great Forester were provided by DPIWE. The macroinvertebrate data had been 
derived from stratified quantitative sampling of a range of habitat conditions within the 
Great Forester, with macroinvertebrate taxa identified typically to species. 
 
The following macroinvertebrate and fish taxa were selected for habitat-flow modelling 
and derivation of habitat area (WUA) – discharge curves: 
 Fish species - common to the upper Gt Forester: Blackfish, brown trout, shortfin eel. 
Habitat preference curves for brown trout and eels were adopted from curves available in 
the literature (Bovee 1982, Raleigh et al 1986, Jowett and Richardson 1995). Ault 
blackfish preference curves were developed from data presented by Koehn (1986), Koehn 
and O’Connor (1990) and Davies (1994, and unpub. data). 
 
Macroinvertebrates - common to the upper Gt Forester. Habitat preference curves were 
developed by DPIWE from sampling conducted in the Gt Forester for the following taxa 
which represent more than 50% of total macroinvertebrate abundance: Adults of the 
beetle family Elmidae, and larvae of the beetle family Scirtidae; larvae of the 
Leptophlebiid mayflies; larvae of the caddisfly families Calocidae, Ecnomidae and 
Philorheithridae; midge larvae of the midge sub-families Chironominae and Tanypodinae;  
Sphaeriid bivalves. 
 
Platypus -  known to be resident in the upper Great Forester River. Habitat preference 
curves for platypus were developed by Davies and Cook (2001) with input from a 
number of platypus experts.  
 
Freshwater lobster (Astacopsis gouldi) – resident in the upper Great Forester and 
Headquarters Road Creek. Habitat preference curves were developed from the following 
information compiled by Dan Warfe, DPIWE (unpub. data). This species requires snags 
and large woody debris for habitat and food resources; prefers cooler water temperatures 
(under 18 degC) and well highly oxygenated water (> 7 mg/litre DO). Adults prefer slow-
flowing pools (under 0.5 m/second), with a variety of substrate particle sizes (but not 
boulder-bedrock substrates). Juveniles are found in faster-flowing riffles (under 1-1.15 
m/second), but generally with a range of smaller substrate particle sizes. Neither adults 
nor juveniles can tolerate excessive sedimentation. 
 
Derivation of Minimum Eflows 
Minimum mean daily Eflows (‘base Eflows’) were derived using the risk assessment 
approach developed by Davies and Humphries (1996), and used in a range of other 
Tasmanian river Eflow assessments, including the Great Forester (McKenny and Read 
1999). Using this approach, as well as the same site and biological data as was used by 
McKenny and Read (1999), provides a high degree of compatibility between the EWR’s 
defined for the Headquarters Road dam releases and the recommendations made by 
DPIWE for the Great Forester river as a whole. Use of he Prosperity Road site fro 
deriving the Eflows also allows the recommendations to be directly linked to compliance 
at the new Prosperity Road gauging site, in the absence of a gauging site upstream. 
 
River reach physical data from the transects at Prosperity Road was entered into 
RHYHAB, along with the habitat preference data. Habitat area (as weighted useable area 
of habitat, or WUA, per m of stream length) was derived for each biological group and 
species listed above using the RHYHAB modelling routine for a range of flow 
increments between 0 and 6 cumec (0 and 520 ML/day). In addition, wetted area of 
stream channel, as  a measure of overall stream habitat extent, was also derived for each 
flow increment.  
 
Reference flows were derived as modelled natural flows for the Great Forester at 
Prosperity Road by SKM (2004). Flows were derived for the 33 year period from March 
1970 to April 2003, in order to cover a range of wet and dry year scenarios. Medians of 
all mean daily flows for each month were derived (Table 2), as well as 20 percentile 
values, as reference flows for ‘normal’ and ‘dry’ conditions, respectively. 
 
Table 2. Monthly reference flows at Prosperity Rd, Great Forester River, 
used for deriving minimum mean daily EFlows for Headquarters Rd. 
 
Median condition Dry condition (20 percentile)
Month ML/day cumec ML/day cumec
Jan 25.637 0.297 15.930 0.184
Feb 20.591 0.238 13.916 0.161
Mar 19.917 0.230 14.061 0.163
Apr 25.520 0.295 18.297 0.212
May 34.167 0.395 22.809 0.264
Jun 53.593 0.620 35.108 0.406
Jul 70.678 0.818 44.562 0.516
Aug 84.300 0.975 52.022 0.602
Sep 76.327 0.883 49.511 0.573
Oct 59.356 0.687 38.087 0.441
Nov 41.141 0.476 28.198 0.326
Dec 32.579 0.377 20.419 0.236  
 
WUA values at each flow increment were then compared with WUA values at the 
reference flow for each month of the year, and expressed as a percentage of the reference 
flow WUA, Del HA.  
 
The % deviation of habitat availability (WUA) at the nominal flow from the WUA at the 
reference flow for that month was then calculated using the following formula: 
 
DelHA = 100*(
WUAQnom
/WUAQref ) 
 
where WUAQnom = WUA at the nominal discharge and WUAref = WUA at the 
reference flow. 
 
These DelHA figures were derived for all variables (biological groups and species listed 
above as well as wetted area of stream channel).  
 
The minimum value of DelHA across all variables was then identified for each flow 
increment value. This value was then assigned to a risk level using the criteria in Table 3 
below, as used in the DPIWE Great Forester EFlow assessment (McKenny and Read, 
1999). 
 
Table 3. Risk criteria for differing levels of habitat available relative to 
reference flow conditions. Risk categories for all biological and habitat 
values and corresponding values (criteria) for %DelHA i.e. % 
remaining WUA under nominal flow cf reference flow. 
 
Risk Category 
I II III IV 
 
Value 
Minimal risk 
or beneficial 
Moderate 
risk 
High risk Very high 
risk 
 
Habitat for 
macroinvertebrates, 
fish, platypus, 
macrophytes, 
wetted area. 
 
> 85% of that 
present at 
reference flow 
 
60 – 85% of 
that present at 
reference flow 
 
30 - 60% of 
that present at 
reference 
flow 
 
 
< 30% of that 
present at 
reference 
flow 
 
 
Flows which fell within Risk bands I and II were identified for each month. The variables 
responsible for flows falling within each band were then examined prior to selecting 
appropriate minimum EFlow values. 
 
Derivation of high/flood flows 
A minimum set of high/flood flow events was identified as being required for 
maintaining the values of the upper Great Forester. High flow and flood events are highly 
significant for maintaining environmental values in rivers and are a key part of defining 
an environmental flow regime for water management. Flood events largely determine 
sediment transport within rivers, and interact with landforms to determine the pattern of 
channel and floodplain features, habitat types and diversity, and substrate characteristics 
of river channels. Floods are also vital in transporting organic material and as cues for 
key biological events. It is therefore vital that an environmental flow regime incorporates 
an appropriate pattern of floods which includes the magnitude, frequency and timing of 
high/flood flow events, as well as their rates of recession. 
 
High flows and floods have been classified into four major types in this study, with 
differing roles, all of which are considered essential for the maintenance of the riverine 
values (Table 4). ‘Median’ floods are those floods with a 1 in 2 year average return 
interval, while ‘annual’ floods are the average annual maximum floods. Both of these 
flood sizes play key roles in maintaining channel form, primarily though sediment 
transport, as well as key processes like meander migration. Annual floods also play a role 
in the transport of large woody debris (LWD). Brizga (2002) noted that reduction in high 
flows will result in channel contraction (and, by inference, loss of instream habitat). This 
risk is especially high at some distance downstream of dams. Both the annual and median 
floods are designed to minimise this risk.  
 
‘Trigger’ high flows are flows considered essential of triggering key biological events. 
These flows are required in to initiate movement of native fish for spawning and dispersal 
(in autumn-early winter). Trigger flows are also likely to play key roles in the transport of 
coarse organic material (CPOM) in river channels. Smaller, more regular ‘freshes’ are 
required for several purposes, most notably maintenance of riparian and instream 
vegetation, local transport of fine particulate organic matter (FPOM) and flushing of algal 
biofilms and pools. 
 
The magnitude, duration and frequency of each of these high flow/flood types were 
determined for the upper Great Forester River by examination of the historical and 
modelled natural flow records, as well as relationships between catchment area and flood 
magnitude defined by Knighton (1987) for rivers of the north-east. The minimum set of 
high flow/floods shown in Table 4 is recommended as part of the overall EFlow regime 
in all median or ‘normal’ years (annual rainfall between 20 and 80 percentiles).  
 
Table 4. Roles of high/flood Eflow events. 
 
High flow event Role
Median Channel maintenance, movement of woody debris.
Annual Channel maintenance, sediment and CPOM transport.
Trigger Fish movement: blackfish, brown trout, shortfin eels.
Freshes
Maintain riparian vegetation; flushing algae and FPOM;
plant germination.
 
 
 
The modelled natural flow record was examined and high/flood flow values identified 
which satisfied the four event types in Table 4. For each event, a magnitude (peak mean 
daily flow), duration (in days), timing (months of occurrence), frequency and recession 
rate was identified. 
 
Dry year EFlows  
A second option for the EFlow regime includes provision for dry years. This recognizes 
that streamflows vary and are lower during dry conditions, and that the EFlow regime 
should ideally reflect this variability.  In a dry year, both the base flow volume and the 
high/flood flow volumes are reduced.  A “trigger” flow threshold for each month is used 
to assess if dry year values should be used. This is equal to the 20 percentile of mean 
daily flows for that month. The risk assessment was also conducted using ‘dry’ reference 
flows (20 percentiles) and a set of monthly dry condition EFlows derived. A reduced set 
of high/flood flow events was also developed for dry conditions. The assessment of dam 
yield and security of supply conducted by SKM (2004) also evaluated the inclusion of 
this option. However, this requires knowledge of the inflow to the dam, and use of a flow 
gauge upstream of the dam inflow point. 
 
5. Final EFlow regime 
The final EFlow regime consists of: 
• Minimum or baseflows – a minimum mean daily flow for each month, with 
provision for dry conditions. 
• High/flood flows – a minimum set of high/flood flow events. 
 
Analysis of the baseflows resulting from the risk assessment revealed that only brown 
trout adult habitat was responsible for the difference between Risk I and II flows (except 
September and October when the difference is inconsistently caused by 
macroinvertebrates). The baseflows associated with Risk level II were therefore selected. 
The flows associated with Risk level II derived without trout were little different from 
those with trout, and were closer to possible limits on wetted area and macroinvertebrates. 
Thus, Risk II baseflows derived including trout habitat were selected. 
 
These recommended minimum daily EFlows to be maintained at the point of release from 
the proposed Headquarters Rd dam are shown in Table 5 and Figure 2. 
 
Table 5. Recommended ‘median’ minimum EFlow for Headquarters Road 
dam, in ML/day, plus dry condition EFlow, with associated dam inflow 
trigger. 
 
Month Median Dry (20%ile)
Inflow 
trigger 
(20%ile)
Jan 2.8 2.0 2.6
Feb 2.8 2.0 2.6
Mar 3.2 2.4 3.4
Apr 4.0 2.8 4.2
May 6.3 4.0 6.4
Jun 7.1 5.6 8.2
Jul 9.5 5.6 9.6
Aug 7.9 5.6 9.1
Sep 7.1 5.6 7.0
Oct 7.1 4.0 5.2
Nov 4.0 2.8 3.8
Dec 3.2 2.2 2.9  
 
These minimum or base Eflows are to be regarded as minimum mean daily flows. Flows 
should not drop below these. Median flows apply at all times unless the inflow drops 
below the 20 percentile trigger, in which case the Dry flows apply. 
 
Releases from the dam must be at or above these levels at all times. 
 
0
2
4
6
8
10
12
14
16
18
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Q
 (
M
L
/d
a
y
)
Natural Risk I (with trout) Risk II (no trout) Risk II (with trout)
 
Figure 2. Seasonal pattern of natural mean daily flows at Headquarters Rd 
dam site, showing EFlows at varying levels of risk (with and without 
brown trout). Risk II (with trout) is the recommended EFlow option. 
 
The recommended minimum set of high/flood flow events to be released from the 
proposed dam are shown in Table 6. 
 
Table 6. Recommended minimum set of high/flood flows at Headquarters 
Rd dam site. 
 
High/flood flow events
Event Year
Q (ML/day) at 
Hqrtrs
Duration 
(Days)
Number and Timing
Ramp 
Down?
Rate
Median/Biennial All 110 1 1 every 2 years on average (anytime) Yes
Annual Median 80 1 1 per year on average (June-Oct) Yes
Dry 38 1 1 per year on average (June-Oct) Yes
Trigger Median 27.5 1 Twice per year (May-June, Aug-Sept) Yes
Dry 21 1 Once per year (May-July) Yes
Flushes Median 4.5 + baseflow 1 Seven (monthly, Nov - May) No
Dry 2.5 + baseflow 1 Four (bimonthly, Nov - May) No
Decline to base Eflow over next 24 
hrs
 
 
These events should ideally be released at times when the upper catchment is also 
experiencing a high/flood flow event. Several of these events can then be provided by 
spills from the dam, reducing the need for dedicated releases. 
 
High/flood flow events are specific events required to occur in the reach below the dam. 
Triggers and flushes are likely to mainly be specific releases. Annual and Median 
(Biennial) floods may be largely satisfied by spills, but this needs to be checked. 
 
 
6. Delivery of EFlow regime 
The final EFlow regime was provided to SKM. Dam releases complied with the EFlow 
regime if baseflows were equal to or greater than the recommended minima, and if high/ 
flow/flood events occurred that had a magnitude and frequency equal to or greater than 
the recommended minimum set of events. 
 
The ability of the dam to supply a range of irrigation releases while complying with the 
recommended EFlow regime was then assessed by SKM (2004). Levels of security of 
supply were assigned to a range of irrigation yields while also complying with the EFlow 
requirements. The results of that assessment are described in a separate report (SKM 
2004), and examples of the resulting flows and their components are shown in Figure 3. 
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Figure 3. Typical sequence of modelled flows at the Headquarters Rd dam 
site for wet period (1970’s) and recent drier period (1990’s). Green = 
Eflows (median baseflows plus high/flood flow events), blue = dam 
spills, red = modelled irrigation demand. Note: Final flow regime = 
uppermost line at any point. Some high/flood flow environmental flow 
requirements correspond to dam spills; Some events require releases; 
Base Eflow requirements met in summer by irrigation releases; 
Releases for base Eflows are required during winter. Plots are taken 
from SKM (2004). 
7. Other issues 
Temperature and dissolved oxygen 
Both temperature and dissolved oxygen are key factors which can strongly influence 
and/or determine the ability to maintain the values of rivers, especially downstream of 
new dams. Survival and growth of fish and invertebrates, including Astacopsis gouldi, are 
dependent on the absence of sustained low or extreme (eg > 25 deg C) water 
temperatures. Low temperatures downstream of dams can often be associated with 
deoxygenated, deep water releases, especially if a degree of stratification occurs in the 
storage. Similarly, high temperatures can be a feature of releases from the surface, and 
may facilitate low oxygen conditions due to reduced oxygen saturation levels. In addition, 
certain species, e.g. blackfish, may require temperatures that are not too cold (eg < 14 deg 
C) during spawning. 
 
Initial temperature modelling indicates that the minimum Eflows recommended here will 
not pose a risk to the instream biota downstream of the proposed dam due to warming 
during summer hot weather, provided dam releases are within a suitable temperature 
range. Release temperatures above 20 degrees should be avoided during summer, as well 
as temperatures below 10 degrees. Temperatures of dam waters cannot be predicted at 
this stage. Deep (bottom) releases should be avoided, as well as surface releases. Ideally 
releases should be made in the upper part of the water column. Care should be taken to 
define the operating range of the storage, as well as the typical mid-summer operating 
levels, and to place offtakes for releases in the upper 25% of operating depth, but 
between 2 and 5 m below the surface. 
 
Care should be taken to manage dissolved oxygen levels downstream of the dam, 
especially during the first 1-2 years after flooding of the impoundment. If release waters 
are found to be low in DO, provision should be made for addition of channel roughness 
(eg riprap) downstream of the release point to provide supplementary turbulence and 
aeration. This will be important for both the instream biota as well as the trout farm 
offtake downstream. 
 
Sediment supply and erosion risks 
As indicated earlier, recommendations in this report do not imply an absence of 
geomorphological adjustment downstream of the proposed dam. The degree of channel 
adjustment (widening, deepening and/or armouring) is dependent on the nature of the 
downstream channel, the change in sediment supply resulting from the dam, and the flow 
regime. The primary change of relevance in the flow regime is the sustained increase in 
summer baseflows to around 150 - 200 ML/day (2 - 2.3 cumec). It is likely that any 
channel adjustment would be restricted to the reaches immediately downstream of the 
dam and upstream of the Gt Forester River. However, whether this is a real risk or not 
could only be confirmed by an appropriate (process-focussed) geomorphological survey. 
 
Capping flows and low flow events 
Two possible components of an EFlow regime are capping of minimum flows to reduce 
the potential for habitat losses due to high summer irrigation release flows. This has the 
potential to reduce habitat suitability for species which may be favoured by normal, 
seasonal low flows, and has the potential to induce local channel and vegetation 
adjustment due to the sustained constant higher baseflows in the reach immediately 
below the dam. It is likely that sustained lows of the order of 200ML will cause some 
channel adjustment in the lower Headquarters Road tributary, but the extent of this is 
unknown at this stage. Capping of flows has not been introduced as a component of the 
EFlow regime because: 
• Any effects of reduced habitat suitability under irrigation release flows will partly 
compensate for the existing reduced flows resulting from the trout farm takes, 
particularly during summer; 
• The relatively poor condition  of the lower Headquarter Road tributary may be 
alleviated by higher baseflows in summer and autumn; 
• It is unlikely that significant negative effects on habitat suitability will result from 
raised summer flows due to irrigation releases in the upper Great Forester; 
• Any such effects are rapidly offset due to the relatively high irrigation takes in this 
reach, such that summer baseflows are again significantly reduced by the time the 
river reaches Prosperity Road (see SKM 2004). 
 
Introduction of cease-to-flow or low flow events into the Eflow regime is generally 
regarded as desirable in order to mimic the low flow conditions that occur naturally in 
rivers, and to which aquatic biota are presumably adapted. There is an opportunity to 
introduce a low or cease-to-flow rule at headquarters Road dam such that EFlow releases 
are significantly reduced or may cease when inflow to the dam drop below a low flow 
threshold or cease. This has not been pursued to date because: 
• Modelling indicates that irrigation releases occur during summer, and that low flow 
events are unlikely in the main period where EFlow releases are required i.e. in 
winter-spring. 
• The flow regime downstream of the dam resulting from the combination of 
irrigation and minimum EFlow releases is fairly constant through the year (see 
flow regime defined by upper surface of coloured lines in Figure 5). It is likely 
that the biota will adapt to this regime, and introduction of sudden very low or 
cease to flow events will adversely affect  the biota. Thus, in the absence of 
natural seasonality downstream of the dam, the use of cease to flow rules is of 
questionable value. 
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